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APPENDIX B

CHEMICAL ANALYTICAL PROGRAM 

ANALYTICAL METHODS
Chain-of-custody procedures were observed during transport of the soil and water samples 

to the analytical laboratory. The samples were held in cold storage pending extraction and/or 
analysis. The analytical results, analytical methods reference and laboratory QA/QC (quality 
assurance/quality control) records are included in this appendix. The analytical results are also 

summarized in the text and tables of this report.

ANALYTICAL DATA REVIEW
The laboratory maintains an internal quality assurance program as documented in its 

laboratory quality assurance manual. The laboratory uses a combination of blanks, surrogate 
recoveries, duplicates, matrix spike recoveries, matrix spike duplicate recoveries, blank spike 
recoveries and blank spike duplicate recoveries to evaluate the validity of the analytical results. 
The laboratory also uses data quality goals for individual chemicals or groups of chemicals based 
on the long-term performance of the test methods. The data quality goals were included in the 
laboratory reports. The laboratory compared each group of samples with the existing data quality 

goals and noted any exceptions in the laboratory report. The laboratory QA/QC and data quality 
exceptions documented by the laboratory were reviewed by GeoEngineers using the applicable 
data validation guidelines from the following documents: "National Functional Guidelines for 
Organic Data Review" draft dated 1991 and "Laboratory Data Validation Functional Guidelines 
for Evaluating Inorganic Analyses" dated 1988.

ANALYTICAL DATA REVIEW SUMMARY
Based on our data quality review, it is our opinion that the analytical data are of acceptable 

quality for their intended use.

GeoEngineers B - 1 File No. 0161-436-04-1150/021696
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I ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Boi. , WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

GebEngiheers, Iric. 
ii 8410 154th Avenue N.E.
1 Redmond. WA 98052

Rroject Name: 
Client Project: #0161-436-R04

Received: Oct 10, 1995ii
ii Attention: Jim Roth NCA Project #: B510180 Reported: Oct 11, 1995|i

PROJECT SUMMARY PAGE

Laboratory
Sample
Number

Sample
Description

Sample
Matrix

Date
Sampled G(

B510180-01 BT101095-U Water 10/10/95

B510180-02 BT101095-F Water 10/10/95 Fite ■

GeoEnginee'S

oQ 1 » 1995

The resulte in this report appiy to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc.

^Laura Dutton 
rf^6\ec\ Manager B - 2 510180.GEO <1>
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1 CREEK 

^ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothe... ..A93011-9508 (206) 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

! GeoEngineers, Inc. Client Project ID: UNOCAL Marysvilie, #6357 Gampied: Oct 10, 199518410154th Avenue N.E. Sample Matrix: Water Received: Oct 10, 1995
I Redmond, WA 98052 Analysis Method: EPA 7421 Digested: Oct 11, 1995
i Attention: Jim Roth First Sample #: B510180-01 Analyzed: Oct 11, 1995

Reported: Oct 11, 1995

METALS ANALYSIS FOR: TOTAL LEAD

Sample Sample Sample
Number Description Reporting Limit Result j.

Mg/L pg/L
(PPb) (PPb)

B510180-01 BT101095-U 2.0 2.9 i

BLK101195 Method Blank 2.0 N.D. i

Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura^tton
Manager

B - 3 510180.GEO <2>



NORTH
CREEK
ANAIYTICAL

18939 120th Avenue N.E., Suite 101 • Bolneii. WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

GebErigineers, Inc. Anaiyst: k. Gendroh
ii 8410 154th Avenue N.E. Sample Matrix: Water S. Davis
ii Redmond, WA 98052 
ji Attention: Jim Roth

Units: pg/L (ppb)
Digested: Oct 11, 1995li

il
i- Reported: Oct 11, 1995i;

METALS QUALITY CONTROL DATA REPORT

n

ANALYTE
Lead

EPA Method; 
Date Analyzed:

7421
Oct 11, 1995

ACCURACY ASSESSMENT

LCS Spike 
Cone. Added: 25.0

LCS Spike 
Result: 26.5

LCS Spike 
% Recovery: 106

Upper Control 
Limit: 122

Lower Control 
Limit: 88

Matrix Spike 
Sample #: B510180-01

Matrix Spike 
% Recovery: 101

^ PRECISION ASSESSMENT

Sample#: B510180-01

Original:

Duplicate:

Relative % 
Difference:

2.9

2.8

RPD values are not reported at sample concentration levels <10 X the Reporting Limit.

CREEK ANALYTICAL Inc.

( L^fa Dutton
’T^roject Manager

Lab Control Sample Cone, of L.C.S. xlOO
% Recovery: L.C.S. Spike Cone. Added

Relative % Difference: Original Result - Duplicate Result x 100
(Original Result -f Duplicate Result) / 2

B - 4 510180.GEO <3>
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I ANALYTICAL

18939 noth Avenue N.E., Suite 101, Bolhell, WA 98011-9508 (206)481-9200 FAX 485-2992 
East 11115 Montgomery, Suite B. Spokane, WA 99206-4779 (509) 924-9200 FAX 924-9290 

9405 S.W. Nimbus Avenue, Beavenon, OR 97008-7132 (503) 643-9200 FAX 644-2202

UNOCAL CHAIN OF CUSTODY REPORT

I
lA

UNOCAL INFORMATION
Facility Number: SS

CONSULTANT INFORMATION jj

Firm: • Project Number:

Chain of Custody Record ||

Site Address:
City. Sute. ZIP: Ut^rifSViJU ,

Addre.ss: /hi* Qualit / Assurance C>ata Level:

a/
Site Release Number:

Unocal Manager:
1 CERT INFO: (check one) o Evaluation o Remediation

H 0 Detection o Demolition o Closure o Miscellaneous

/ N
A: Standard Summary

Phone: Fax: B: Standard -1- Chromatograms

Project Manager: ~f,v-^

Sample Collection by: ^ C K> 1 ^ ^ ^
Labor:

[ 10 1
itory Tumaro

jhl
O Oregon o Washington Hydrocarbon Methods 'q

SAMPLE IDENTIFICATION
SAMPUNG DATE / 
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NOFITH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011 -9506 (206) 481 -9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

GebEngineers, Inc. Project Name: UNOCAL Marysville, #6357
8410 154th Avenue N.E. 
Redmond, WA 98052

Client Project: #0161-436-R04
Received: Oct 6, 19951

PROJECT SUMMARY PAGE

Laboratory
Sample
Number

Sample
Description

Sample
Matrix

Date
Sampled

B510125-01 HO-B-8.5 Soil 10/5/95

B510125-02 vyo-B-8.5 Soil 10/5/95

B510125-03 NEC-6.5 Soil 10/5/95

B510125-04 E-9.5 Soil 10/5/95

B510125-05 S-8.0 Soil 10/5/95

B510125-06 SWC-10.5 Soil 10/5/95

B510125-07 10KS-B-12.5 Soil 10/5/95

B510125-08 10KN-B-12.5 Soil 10/5/95

GeoEnginaers 

OCT 20 1995
Routing TL 

File ...

. J

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 6 510125.GEO <1>



NORTH
CREEK

I ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue t Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

i; GebEngineers, Inc. Client Project’ ID: UNOCAL Ma’rysvilie, #6357
18410 154th Avenue N.E. 
j: Redmond, WA 98052

Sample Matrix: Soil
Received: Oct 6, 1995ii

ij Attention: Jim Roth First Sample #: B510125-01 Reported: Oct 12, 1995iii

TOTAL SOLIDS & MOISTURE CONTENT REPORT

Sample Sample Total Moisture
Number Description Solids Content

% %

B510125-01 HO-B-8.5 92 8.0

B510125-02 WO-B-8.5 93 7.0

B510125-03 NEC-6.5 89 11

B510125-04 E-9.5 95 5.0

B510125-05 S-8.0 92 8.0

B510125-06 SWC-10.5 91 9.0

B510125-07 10KS-B-12.5 94 6.0

B510125-08 10KN-B-12.5 96 4.0

? •

The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis.
To attain the wet weight *as received' equivalent, multiply the dry weight result by the decimal fraction of percent Total Solids.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 7 510125.GEO <2>



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Botheii, WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

i; (SebEngineers, Inc. Client Project ID: UNOCAL Marysville, #6357 Sampied: Oct S, 1995;;;
8410 154th Avenue N.E. Sample Matrix: Soil Received: Oct 6, 1995ii;
Redmond, WA 98052 Analysis Method: WTPH-G Analyzed: Oct 11, 1995 ill

1: Attention; Jim Roth First Sample #: B510125-04 Reported: Oct 12, 199511;

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample
Number

Sample
Description

Sample
Result
mq/kq
(ppm)

Surrogate
Recovery

%

B510125-04 E-9.5 N.D. 112

B510125-05 S-8.0 N.D. 109

B510125-06 SWC-10.5 210 122

B510125-07 10KS-B-12.5 N.D. 113

B510125-08 10KN-B-12.5 N.D. 112

BLK101195 Method Blank N.D. 117

Reporting Limits

4-Bromofluorobenzen6 surrogate recovery control limits are 50- 150 %.
Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (toluene - dodecane).
Analytes reported as N.D. were not detected above the stated Reporting Limit. The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 8 510125.GEO <3>
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Data File Name : C:\HPCHEM\3\DATA\101095\023F1101.D
Operator 
Instrument 
Sample Name

: GC#2 
: gas spike 

Run Time Bar Code:
Acquired on : 10 Oct 95 07:58 PM
Report Created on: 10 Oct 95 08:22 PM 
Sample Info : 500 ng v-7b

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method :

1
23
1
11
WA-SOIL.MTH
WA-SOIL.MTH

B - 9
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Namei:/ata File 
Operator :
nstrxament ;
ample Name :

Run Time Bar Code: 
' cguired on :

sport Created 
Sample Info

C;\HPCHEM\3\DATA\101195\022F0701.D
Page Number :

GC#2 Vial Number :
b510125-04 Injection Number :

Sequence Line :
: 11 Oct 95 06:40 PM Instr\oment Method:

on: 11 Oct 95 07:04 PM Analysis Method :
: 100 ul

1
22
1
7
WA-SOIL.MTH
WA-SOIL.MTH

B - 10
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Data File Name : C:\HPCHEM\3\DATA\101195\023F0701.D
Operator 
Instrument :
Sample Name :
Run Time Bar Code; 
Acquired on ;
Report Created on; 
Sample Info ;

GC#2
b510125~05

11 Oct 95 
11 Oct 95 
100 ul

07;14 PM 
07;37 PM

Page Niunber ; 
Vial Number ; 
Injection Niomber ; 
Sequence Line ; 
Instrument Method; 
Analysis Method ;

1
23
1
7
WA-SOIL.MTH
WA-SOIL.MTH

B - 11
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Jata File Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Required on : 
■Report Created on: 
*lultiplier : 
Sample Info :

C:\HPCHEM\3\DATA\101195\024F0701.D
Page Number :
Vial Number :
Injection Number :
Sequence Line :

07:47 PM Instriment Method:
08:10 PM Analysis Method :

GC#2
b510125-06

11
11
4
25

Oct
Oct

95
95

1
24
1
7
WA-SOIL.MTH
WA-SOIL.MTH

B - 12



Data File Name : 
Operator : 
Instrxment : 
Sample Name ; 
Run Time Bar Code; 
Acquired on : 
Report Created on; 
Sample Info ;

C;\HPCHEM\3\DATA\101195\028F0901.D
Page Nxunber ;
Vial Niimber ;
Injection Number ;
Sequence Line ;

09;58 PM Instrument Method;
10;22 PM Analysis Method ;

GC#2
b510125-07

11 Oct 
11 Oct 
100 ul

95
95

1
28
1
9
WA-SOIL.MTH
WA-SOIL.MTH

B - 13



J NORTH 

1 CREEK 
=J ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bon .ell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S,W, Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

; GebEngineers, Inc. Client Project ID: UNOCAL Marysville, #6357 Analyst: B. Christiieb ij
^8410 154th Avenue N.E. Sample Matrix: Soil F. Shino
1 Redmond, WA 98052 
i Attention: Jim Roth

Analysis Method: WTPH-G
Units: mg/kg (ppm) Analyzed: Oct 10, 1995|

Reported: Oct 12, 1995|i

r >,

HYDROCARBON QUALITY CONTROL DATA REPORT
ACCURACY ASSESSMENT 
Laboratory Control Sample

PRECISION ASSESSMENT 
Sample Duplicate

Gasoline Range
Gasoline Hydrocarbons

Spike Cone. 
Added:

Spike
Result:

%
Recovery:

Upper Control 
Limit %:

Lower Control 
Limit %:

Sample
Number: B510088-04

Original
Result:

Duplicate
Result: 1.4

Relative Relative Percent Difference values are not 
% Difference: reported at sample concentration levels 

less than 10 times the Detection Limit,

Maximum 
RPD: 67

NORTH CREEK ANALYTICAL Inc. % Recovery: Spike Result x 100
Spike Concentration Added

' Relative % Difference: Original Result - Duplicate Result x 100
Laura Dutton (Original Result -f Duplicate Result) / 2
Project Manager

^ 510125.GEO <4>



NORTH
CREEK
ANALYTICAL

18939 1201h Avenue N.E., Suite 101 • Botheli, ..A 98011-9508 (206)481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

:j GeoEngineers, Inc. Client Project iO: UNOCAL Marysville, #6357 Sarnpled: Oct 5, 1995!i:
ii 8410 154th Avenue N.E. Sample Matrix: Soil Received: Oct 6, 1995ii;
|i Redmond, WA 98052 Analysis Method: EPA 8020 Analyzed: Oct 11, 1995iii
ji Attention: Jim Roth First Sample #: B510125-04 Reported: Oct 12, 1995;:;

BTEX DISTINCTION

Sample
Number

Sample
Description Benzene

mg/kg
(ppm)

Toluene
mg/kg
(ppm)

Ethyl
Benzene

mg/kg
(ppm)

Xylenes
mg/kg
(ppm)

Surrogate
Recovery

%

B510125-04 E-9.5 N.D. N.D. N.D. N.D. 86

B510125-05 S-8.0 N.D. N.D. N.D. N.D. 87

B510125-06 SWC-10.5 N.D.
(R.L.= 0.080)

4.7 1.7 17 124

B510125-07 10KS-B-12.5 N.D. N.D. N.D. N.D. 88

B510125-08 10KN-B-12.5 N.D. N.D. N.D. N.D. 88

BLK101195 Method Biank N.D. N.D. N.D. N.D. 88

Reporting Limits: 0.050 0.050 0.050 0.10

4-Bromofluorobenzene surrogate recovery control limits are 34-166 %. 
Analytes reported as N.D. were not detected above the stated Reporting Limit. 
The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 15 510125.GEO <5>



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E.. Suite 101 *601 , WA98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

[GebEngineers, Inc'
J 8410 154th Avenue N.E. 
I Redmond, WA 98052 
^iAttention: Jim Roth

Client Project ID: UNOCAL Marysville, #6357 
Sample Matrix: Soil 

Analysis Method: EPA 8020 
Units: mg/kg (ppm)

QC Sample#: B510162-02

Analyst:

Analyzed:
Reported:

B. Christlieb 
F. Shino

Oct 10, 1995 
Oct 12, 1995

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE
Benzene Toluene

Ethyl
Benzene Xylenes

Sample Result: N.D. N.D. N.D. N.D.

Spike Cone.
Added: 0.56 0.56 0.56 1.69

Spike
Result: 0.41 0.41 0.41 1.24

Spike
% Recovery: 73% , 73% 73% 73%

Spike Dup.
Result: 0.43 0.43 0.44 1.35

Spike
Duplicate 

% Recovery: 77% 77% 79% 80%

Upper Control
Limit %: 111 118 120 128

Lower Control
Limit %: 59 55 61 55

Relative 
% Difference: 4.8% 4.8% 7.1% 8.5%

Maximum
RPD: 17 16 17 17

NORTH CREEK ANALYTICAL Inc. % Recovery; Spike Result - Sample Result xlOO

Relative % Difference:

Spike Cone. Added

Spike Result - Spike Dup. Result xlOO
Laura Dutton (Spike Result -f Spike Dup. Result) / 2
Project Manager

B - 16 510125.GEO <6>



J NORTH 

1 CREEK 

^ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Both^ /A 98011-9508 (206) 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

I GebEngineers, Inc. biient Project It): LiNdCAL Marysville, #63^ banripied: d^ i 1995i
: 8410 154th Avenue N.E. Sample Matrix: Soil Received: dct 6, 19951::
i Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: dct 9, 1995IH
i Attention: Jim Roth First Sample #:, B510125-01 Analyzed: dct 9, 1995i;

Reported: dct 12, 1995T

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED

Sample
Number

Sample
Description

Diesel
Result
mg/kg
(ppm)

Heavy Oil 
Result
mg/kg
(ppm)

Surrogate
Recovery

%

B510125-01 HO-B-8.5 180 51 74

B510125-02 WO-B-8.5 N.D. N.D. 75

B510125-03 NEC-6.5 N.D. N.D. 69

BLK100995 Method Blank N.D. N.D. 73

Reporting Limit:

2-Ruorobiphenyl Surrogate Recovery Control Limits are 50 - 150%.
Extractable Hydrocarbons are quantitated as Diesel Range Organics (Cl2 - C24) and Heavy Oil Range Organics (>C24).
Analytes reported as N.D. were not detected above the stated Reporting Limit. The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 17 510125.GEO <7>



M
b

u
0 0

3ata File Name : 
Operator : 
Tnstrxrment : 
Sample Name ; 
Run Time Bar Code; 
Acquired on ; 
■Report Created on; 
Sample Info ;

C;\HPCHEM\3\DATA\101195\029F0901.D
Page Number ;
Vial Number ;
Injection Number ;
Sequence Line ;

10;31 PM Instrument Method;
10;55 PM Analysis Method ;

GC#2
b510125-08

11 Oct 
11 Oct 
100 ul

95
95

1
29
1
9
WA-SOIL.MTH
WA-SOIL.MTH

B - 18
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Data File Name : 
Operator : 
Instriiment ; 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on:

C: \HPCHEM\3\DATA\OCT09\009F0701.D
TF 
FUBAR 
510125-01S

09 Oct 95
10 Oct 95

07:32 PM 
06:50 AM

Page Number : 
Vial Number : 
Injection Number : 
Sequence Line : 
Instrument Method: 
Analysis Method :

1
9
1
7
TPHDX.MTH
TPHE.MTH

B - 19
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jata File Name : 
Operator : 
'.nstrument : 
Jample Name : 

Run Time Bar Code: 
\cguired on : 
leport Created on:

C:\HPCHEM\3\DATA\OCT09\011F0701.D
ipp Page Number :
PUBAR Vial Number :
510125-023 Injection Number :

Sequence Line :
09 Oct 95 08:49 PM Instrviment Method:
10 Oct 95 06:52 AM Analysis Method :

B - 20
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1
7
TPHDX.MTH
TPHE.MTH
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Data File Name : 
Operator : 
Instriment : 
Scimple Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on:

C:\HPCHEM\3\DATA\OCT09\012F0701.D 
TF Page Nximber :
ruBAR Vial Number :
510125-03S Injection N\imber :

Sequence Line :
09 Oct 95 09:28 PM Instmiment Method:
10 Oct 95 06:52 AM Analysis Method :

1
12
1
7
TPHDX.MTH
TPHE.MTH

B - 21



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Bothell, WA 98011 -9508 (206) 481 -9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

; SebEngineers, Inc.
18410 154th Avenue N.E.

Client Project ID: UNdCAL Marysville, #635^ 
Sample Matrix: Soil

Analyst: t. Fitzgibbon

i Redmond, WA 98052 Analysis Method: WTPH-D Extracted: Oct 9, 1995li
lAttention: Jim Roth Units: mg/kg (ppm) Analyzed: Oct 9, 1995ii

Reported: Oct 12, 1995ii

HYDROCARBON QUALITY CONTROL DATA REPORT
."1

ACCURACY ASSESSMENT 
Laboratory Control Sample

PRECISION ASSESSMENT 
Sample Duplicate

Diesel Range
Diesel Hydrocarbons

Spike Cone, Sample
Added: 68 Number: B510125-01

Spike Original
Result: 60 Result: 180

% Duplicate
Recovery: 88 Result: 140

Upper Control Relative
Limit %: 125 % Difference; 25

Lower Control Maximum
Limit %: 72 RPD: 42

NORTH CREEK ANALYTICAL Inc

y t / Of_ ^

Laura Dutton 
Project Manager

% Recovery: Spike Result x 100
Spike Concentration Added

Relative % Difference: Original Result - Duplicate Result x 100
(Original Result + Duplicate Result) / 2

B - 22
510125.GEO <8>
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lANAlYTICAL

18939 120th Avenue N.E., Suite 101, Bothell. WA 98011-9508 (206) 481-9200 FAX 485-2992
East 11115 Montgomery, Suite B, Spokane. WA 99206-4779 (509) 924-9200 FAX 924-9290

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132 (503) 643-9200 FAX 644-2202

UNOCAL CHAIN OF CUSTODY REPORT

Facility Number:

UNOCAL INFORMATION
'ZZ

Site Address: 53

City.Sute.ZIP: ^0/L l. '

Site Release Number; 
Unocal Manager: 4-^ia

CERT INFO: (check one) o Evaluation , o Remediation 
CifsS

o Detection o Demolition o Closure o Miscellaneous

CONSULTANT INFORMATION

Firm: Project Number:
Address; 2^U0 — /fVc /\/L

^tfjnC0/V3 j lA/ff"

Phone: (^OOO Fax: /-Gcy^^O

Project Manager: ^ t M f^Ojyf~

Sample Collection by:

O Oregon y Washington Ilydrocarbon Methods

Chain of Custody Record #:

Quality Assurance Data Level:

II EJ
A: Standard Summary 

B; Standard -b Chromatograms 

Labbratory Turnaround Days:
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NORTH 
I CREEK 

ANALYTICAL
18939 1201h Avenue N.E., Suite 101 • Bothell. WA 98011 -9508 (206) 481 -9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

!; SebE’ngineers, Inc. Project Name: UNOCAL Marysville, #6357
18410 154th Avenue N.E. 
Redmond, WA 98052

Client Project: #0161-436-R04
Received: Oct 6, 1995il

-■Attention: Jim Roth NCA Project #: B510133 Reported: Oct 10, 1995i!i

PROJECT SUMMARY PAGE

Laboratory
Sample
Number

B510133-01

Sample
Description

BT/100695

Sample
Matrix

Water

Date
Sampled

10/6/95

GeoEnginaers 

OCT ^' \m
Routing
Hle-v.:u::.”TniZrZ „n

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
,Project Manager

B - 24
510133.GEO <1>



NORTH
CREEK

I ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell, Wa 98011 -9508 (206) 481 -9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

I; OeoEngineers, Inc. Client Project id: UNOCAL MarysviHe, #6357 Sampled: Oct 6, 1995:i18410 154th Avenue N.E. Sample Matrix: Water Received: Oct 6, 1995;:i| Redmond, WA 98052 Analysis Method: WTPH-G Analyzed: Oct 9, 1995;i

TOTAL PETROLEUM HYDROCARBONS-GASOUNE RANGE

Sample Sample Sample Surrogate
Number Description Result Recovery

tjg/L %
(ppb)

B510133-01 BT/100695 N.D. 77

BLK100995 Method Blank N.D. 75

Reporting Limit:

4-Bromofluorobenzene surrogate recovery control limits are 50-150 %.
Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (toiuene - dodecane). 
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 25
510133.GEO <2>
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it.a File Name : 
Operator :
'■-istr\iinent :

tmple Name :
<un Time Bar Code: 
Acquired on :

‘.port Created on: 
.-..imple Info :

C:\HPCHEM\2\DATA\100995\018F0701.D
Page Number : 

GC#6 Vial Niunber : 
gas std Injection Number :

Sequence Line : 
09 Oct 95 02:35 PM Instrviment Method: 
09 Oct 95 02:58 PM Analysis Method : 
500 ng V-8j

B - 26
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Data File Name : C:\HPCHEM\2\DATA\100995\029F1201.D
Operator : 
Instrximent ; 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Sample Info :

GC#6
b510133-01

09 Oct 95 
09 Oct 95 
5 ml

07:59 PM 
08:22 PM

Page Number : 
Vial Niimber : 
Injection Number : 
Sequence Line : 
Instr\iment Method: 
Analysis Method :

1
29
1
12
WA-WATER.MTH
WA-WATER.MTH

B - 27



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

; GeoEngineers, Inc. 
18410 154th Avenue N.E. 
; Redmond, WA 98052 
; Attention: Jim Roth

Client Project ID: UNOCAL Marysville, #6357 
Sample Matrix: Water 

Analysis Method: WTPH-G 
Units: pg/L (ppb)

Analyst:

Analyzed:
Reported:

B. Christlieb 
F. Shino

Oct 9, 1995 
Oct 10, 1995

HYDROCARBON QUALITY CONTROL DATA REPORT
ACCURACY ASSESSMENT 
Laboratory Control Sample

PRECISION ASSESSMENT 
Sample Duplicate

Gasoline Range
Gasoline Organics

Spike Cone. Sample
Added: 100 Number: B510083-01

Spike Original
Result: 98 Result: 2,500

% Duplicate
Recovery: 98 Result: 2,400

Upper Control Relative
Limit %: 132 % Difference; 4.1

Lower Control Maximum
Limit %: 56 RPD: 50

NORTH CREEK ANALYTICAL Inc.F % Recovery; Spike Result X 100

Laura Dutton 
Project Manager

Relative % Difference:

Spike Concentration Added

Original Result - Duplicate Result 
(Original Result -n Duplicate Result) / 2

X 100

510133.GEO <3>

B - 28



J NORTH 

1 CREEK 

=J ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206)481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

deoErigineers, Inc. Client Project ID: UNOCAL Marysville, #6357 Sampled: Oct 6,i| 8410 154th Avenue N.E. Sample Matrix: Water Received: Oct 6, 1995ii
ii Redmond, WA 98052 Analysis Method: EPA 8020 Analyzed: Oct 9, 1995i^

BTEX DISTINCTION

Sample
Number

Sample
Description Benzene

Mg/L
(PPb)

Toluene
pg/L
(PPb)

Ethyl
Benzene

pg/L
(PPb)

Xylenes
pg/L
(ppb)

Surrogate
Recovery

%

B510133-01 BT/100695 N.D. N.D. N.D. N.D. 84

BLK100995 Method Blank N.D. N.D. N.D. N.D. 82

Reporting Limits: 0.50 0.50 0.50

4-Bromofluorobenzene surrogate recovery control limits are 59-144 %. 
Analytes reported as N.D. were not detected above the stated Reporting Limit.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

510133.GEO <4>
B - 29



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery. Suite B • Spokane. WA 99206-4775 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

; SeoEngineers, inc. Client Project lb: UNddAli Marysville, #6357 Analyst: B. Christiieb
18410 154th Avenue N.E. Sample Matrix: Water F. Shino
i Redmond, WA 98052 
i Attention; Jim Roth

Analysis Method: EPA 8020
Units: pg/L (ppb) Analyzed; Oct 9, 19951

QC Sample#: B510061-02 Reported: Oct 10, 19951:

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE
Benzene Toluene

Ethyl
Benzene Xylenes

Sample Result: N.D. N.D. N.D. N.D.

Spike Cone. 
Added: 10.0 10.0 10.0 30.0

Spike
Result: 9.6 9.5 9.3 29.1

Spike
% Recovery: 96% 95% 93% 97%

Spike Dup. 
Result: 9.9 9.7 9.6 29.7

Spike 
Duplicate 

% Recovery: 99% 97% 96% 99%

Upper Control 
Limit %: 115 116 122 122

Lower Control 
Limit %: 82 81 85 85

Relative 
% Difference: 3.1% 2.1% 3.2% 2.0%

Maximum
RPD: 16 16 16 17

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

% Recovery: Spike Result - Sample Result xlOO
Spike Cone. Added

Relative % Difference: Spike Result - Spike Dup. Result X 100
(Spike Result + Spike Dup. Result) / 2

510133.GEO <5>
B - 30



NOFTTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 

9405 S,W. Nimbus Avenue • Beaverton, OR 97008-7132

(206) 481-9200 • FAX 485-2992 
(509) 924-9200 • FAX 924-9290 
(503) 643-9200 • FAX 644-2202

UNOCAL Marysville, #6357 Sampled: Oct 6, 1995)1
18410 154th Avenue N.E. Sample Matrix: Water Received: Oct 6, 1995iii
i Redmond, WA 98052 Analysis Method: WTPH-D Extended Extracted: Oct 9, 1995!)
i Attention: Jim Roth First Sample #: B510133-01 Analyzed: Oct 10, 1995ii

Reported: Oct 10, 1995):i

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED

Sample
Number

Sample
Description

Diesel
Result
mg/L
(ppm)

Heavy Oil 
Result
mg/L
(ppm)

Surrogate
Recovery

%

B510133-01 BT/100695 1.1 2.0 71

BLK100995 Method Blank N.D. N.D. 70

Reporting Limit: 0.25 0.75

2-Ruorobiphenyl surrogate recovery control limits are 50 -150%.
E,xtractable Hydrocarbons are quantitated as Diesel Range Organics {Cl 2 - C24) and Heavy Oil Range Organics (>C24). 
Analytes reported as N.D. were not detected above the stated Reporting Limit

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 31
510133.GEO <6>
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uata File Name : 
Operator :
nstrument :

Jample Name :
Run Time Bar Code: 
\cquired on :

‘.eport Created on:

C:\HPCHEM\3\DATA\OCT09\073R1801.D 
ffP Page Number :
FUBAR Vial Number :
510133-01W Injection N\imber :

Sequence Line :
10 Oct 95 11:42 AM Instrument Method:
10 Oct 95 02:11 PM Analysis Method :

B - 32
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1
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NORTH
CREEK
ANAIYTICAL UNOCAL CHAIN OF CUSTODY REPORT

t k *uui 4 k k ctuic I k .L.., uuili* i u 11 kikikiicii, ki 4 k /OU t I ‘til i 1 iii.i toj A.'/*

East 111)5 Momgomery, Suite B, Spokane, WA 99206-4779 (509)924-9200 PAX 924-9290 
9405 S.W. Nimbus Avenue, Beaverton. OR 97(X)8-7132 (503)643-9200 PAX 644-2202

B^uishetiby:

1.

Wrcay / Date & lime Batelrtt^y: Jflnn: Date & Time A ^
/o • ?c /C iro J<r,A, P /r/f ////./a' ^ '

2.
/

UNOCAL INFORMATION

Facility Number: J,')

1 CONSULTANT INFORMAllON
Firm: C'AJ(> l^//''C- Project Number:

Chain of Custody Record k: ' 'll

Site Address:

City, State, ZIP:

Address: /S'f Quality A.sstiranc«,J
A

3ata L<

K1
:vel: |

/
Site Release Number:

Unocal Manager: 'B/’,pf:p-^rpFp

CERT INFO: (check one) o Evaluation o Remediation

0 Detection o Demolition o Closure o Miscellaneous
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A: vStandaril sSumrnar
V |l

y
Phone: y,y Fax: peso B: Standard + Chromalograms

Project Manager: pT
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NORTH
CREEK

I ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

i| (aeoEngineers, Inc. Project Name: UNOCAii Marysville, #6357
,ii 8410 154th Avenue N.E.
!i; Redmond, WA 98052

Client Project: #0161-436-R04
Relogged: Oct 6, 1995il

;i Attention: Jim Roth NCA Project #: B510102 Reported: Oct 9, 1995i;i

PROJECT SUMMARY PAGE

Laboratory
Sample
Number

Sample
Description

Sample
Matrix

Date
Sampled

Routing

pii..
B510102-01 SP-1-1 Soil 10/5/95

B510102-02 SP-2-1 Soil 10/5/95

B510102-03 SP-2-2 Soil 10/5/95

GeoEngineers 

OCT f 1 1995

The results in this report apply to the samples analyzed in accordance with the chain of custody document. 
This analytical report must be reproduced in its entirety.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 34 510102.GEO <1>



^ NORTH 

^CREEK 

^ANALYTICAL
18939 120th Avenue N.E., Suite 101* Bothe,., WA 98011 -9508 (206) 481 -9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290 
9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

:j GeoEngineers, inc. Client Project ID: ONbcAL Marysville, #6357
i; 8410 154th Avenue N.E.
I Redmond, WA 98052

Sample Matrix: Soil
Relogged: Oct 6, I995I

;i Attention: Jim Roth First Sample #: B510102-01 Reported: Oct 9, 1995iii

TOTAL SOLIDS & MOISTURE CONTENT REPORT

Sample Sample Total Moisture
Number Description Solids Content

% %

B510102-01 SP-1-1 88 12 <

B510102-02 SP-2-1 82 18
1

B510102-03 SP-2-2 86 14

The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis.
To attain the wet weight "as received’ equivalent, multiply the dry weight result by the decimal fraction of percent Total Solids.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

B - 35 510102.GEO <2>



NORTH
CREEK
lANAlYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

:i deoEngineers, Inc. Client Project ID: UNOCAL Marysville, #6357 Sampled: Oct 5, 1995;i;
p 8410 154th Avenue N.E. Sample Matrix: Soil Relogged: Oct 6, 1995 Pi
1 Redmond, WA 98052 Analysis Method: WTPH-G Analyzed: Oct 6, 1995iii
j'i Attention: Jim Roth First Sample #: B510102-02 Reported: Oct 9, 1995iii

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE

Sample
Number

B510102-02

B510102-03

BLK100695

Sample
Description

SP-2-1

SP-2-2

Method Blank

Sample
Result
mg/kg
(ppm)

4.5

N.D.

Surrogate
Recovery

%

120

Reporting Limits

4-Bromofluorobenzene surrogate recovery control limits are 50 -150 %.
Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics {toluene - dodecane).
Analytes reported as N.D. were not detected above the stated Reporting Limit. The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager B - 36 510102.GEO <3>
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Data File Name : 
Operator : 
Instrument ; 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on: 
Sample Info :

C:\HPCHEM\4\DATA\100695\027F0401.D
Page Number :
Vial Number :
Injection Number :
Sequence Line :

PM Instrviment Method:
PM Analysis Method :

GC#4
b510102-02

06 Oct 
06 Oct 
100 ul

95
95

07:49
08:13

1
27
1
4
WA-SOIL.MTH
WA-SOIL.MTH

B - 37
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Data File Name : 
Operator : 
Cnstrviment : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
’.eport Created on: 
Sample Info :

C:\HPCHEM\4\DATA\100695\028F0401.D
Page Number :
Vial Niomber :
Injection Number :
Sequence Line :

08:20 PM Instrument Method:
08:43 PM Analysis Method :

GC#4
b510102-03

06 Oct 95 
06 Oct 95 
100 Ul

1
28
1
4
WA-SOIL.MTH
WA-SOIL.MTH

B - 38



NORTH
CREEK
ANALYTICAL

18939 120tn Avenue N.E., Suite 101- Boti.. . WA 98011 -9508 (206j 481-9200 • FAX 485-2992 
East 11115 Montgomer>', Suite B • Spokane, WA 99206-4776 (5091 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (5031 643-9200 • FAX 644-2202

Analyst- B. Christlieb118410 154th Avenue N.E. Sample Matrix: Soil F. Shinoii Redmond, WA 98052 Analysis Method: WTPH-G
;i Attention: Jim Roth Units: mg/kg (ppm) Analyzed: Oct 6-9, 199511

Reported: Oct 9, 1995ii:

HYDROCARBON QUALITY CONTROL DATA REPORT

Upper Control 
Limit %:

Lower Control 
Limit %:

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

ACCURACY ASSESSMENT PRECISION ASSESSMENT
Laboratory Control Sample Sample Duplicate

Gasoline Range
Gasoline Hydrocarbons

Spike Cone. Sample
Added: 5.0 Number: B510064-05

Spike Original
Result: 5.4 Result: N.D.

% Duplicate
Recovery: 108 Result: N.D.

"1

Relative Relative Percent Difference values are not 
% Difference: reported at sample concentration leveis 

less than 10 times the Detection Limit.

Maximum 
RPD: 67

% Recovery: Spike Result x 100
Spike Concentration Added

Relative % Difference: Original Result - Duplicate Result x 100
(Original Result + Duplicate Result) / 2

B - 39 510102.GEO <4>



NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

GeoEngineers, Inc.
l;8410 154th Avenue N.E. 
i Redmond, WA 98052 
Attention; Jim Roth

Client Project ID: UNOCAL Marysvillej #6357
Sample Matrix: Soil
Analysis Method: EPA 8020
First Sample #: B510102-02

Sampled:
Relogged:
Analyzed:
Reported:

Oct 5,' ■ 1995 
Oct 6, 1995 
Oct 6, 1995 
Oct 9, 1995

BTEX DISTINCTION

Sample
Number

Sample
Description Benzene

mg/kg
(ppm)

Toluene
mg/kg
(ppm)

Ethyl
Benzene

mg/kg
(ppm)

Xylenes
mg/kg
(ppm)

Surrogate
Recovery

%

B510102-02 SP-2-1 N.D. 0.29 0.14 1.1 117

B510102-03 SP-2-2 0.058 0.27 0.071 0.52 97

BLK100695 Method Blank N.D. N.D. N.D. N.D. 120

Reporting Limits: 0.050 0.050 0.050 0.10

4-Bromofluorobenzene surrogate recovery control limits are 34- 166 %. 
Analytes reported as N.D. were not detected above the stated Reporting Limit. 
The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager
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NORTH
CREEK
ANALYTICAL

18939 120tn Avenue N.E., Suite 101 • Boihei.. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W, Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

;8410 154th Avenue N.E.
; Redmond, WA 98052

Sample Matrix: Soil
Analysis Method: ERA 8020

Analyst: B. Christiieb
F. Shino

; Attention: Jim Roth Units: mg/kg (ppm) Analyzed: Oct 6, 19951
QC Sample#: B510054-01 Reported: Oct 9, 1995i;

MATRIX SPIKE QUALITY CONTROL DATA REPORT

ANALYTE
Benzene

Ethyl
Toluene Benzene Xylenes

Sample Result: N.D. N.D. N.D. N.D.

Spike Cone. 
Added: 0.63 0.63 0.63 1.89

Spike
Result: 0.53 0.51 0.51 1.51

Spike
% Recovery: 84% 81% 81% 80%

Spike Dup. 
Result: 0.49 0.47 0.47 1.42

Spike 
Duplicate 

% Recovery: 78% 75% 75% 75%

Upper Control 
Limit %: 111 118 120 128

Lower Control 
Limit %: 59 55 61 55

Relative 
% Difference: 7.8% 8.2% 8.2% 6.1%

Maximum
RPD: 17 16 17 17

NORTH CREEK ANALYTICAL Inc. % Recovery: Spike Result - Sample Result X 100
Spike Cone. Added

Laura Dutton
Relative % Difference: Spike Result - Spike Dup. Result X 100

(Spike Result ■<- Spike Dup. Result) / 2
Project Manager

B - 41
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NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101* Bothell, WA 98011 -9508 (206) 481-9200 • FAX 485-2992 
East 11115 Montgomery. Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

iGeoEngineers, inc.
18410 154th Avenue N.E. 

Redmond, WA 98052 
; Attention: Jim Roth

Client Project ID: 
Sample Matrix: 
Analysis Method: 
First Sample #:

UNOCAL Marysville, #6357 
Soil
WTPH-D Extended 
B510102-01

Sampled:
Relogged:
Extracted:
Analyzed:
Reported:

Oct 5, 
Oct 6, 
Oct 6, 
Oct 6, 
Oct 9,

1995
1995
1995
1995
1995

TOTAL PETROLEUM HYDROCARBONS - DIESEL RANGE EXTENDED

Sample
Number

Sample
Description

Diesel
Result
mg/kg
(ppm)

Heavy Oil 
Result
mg/kg
(ppm)

Surrogate
Recovery

%

B510102-01 SP-1-1 140 70 84

BLK100695 Method Blank N.D. N.D. 82

Reporting Limit:

2-Ruorobiphenyl Surrogate Recovery Control Limits are 50 -150%.
Extractable Hydrocarbons are quantitated as Diesel Range Organics (C12 - C24) and Heavy Oil Range Organics (>C24).’
Analytes reported as N.D. were not detected above the stated Reporting Limit. The results reported above are on a dry weight basis.

NORTH CREEK ANALYTICAL Inc.

Laura Dutton 
Project Manager

510102.GEO <7>
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Data File Name : 
Operator : 
Instrument : 
Sample Name : 
Run Time Bar Code: 
Acquired on : 
Report Created on:

C:\HPCHEM\1\DATA\OCT6\052R0401.D
TAG Page Number : 1
PHIL Vial Number : 52
510102-01S Injection Number : 1

Sequence Line : 4
06 Oct 95 07:31 PM Instrument Method: TPHDX.MTH
09 Oct 95 09:29 AM Analysis Method : TPHE.MTH
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